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made on other genera of Hydroida, the author maintains the presence 
of a true medusoid structure in the fixed ovigerous vesicles of all the 
genera he has examined, and he arrives at the generalization, that for 
the production of true ova in the hydroid zoophytes, a particular 
form of zooid is necessary, in which the ordinary polype -structure 
becomes modified, and presents, instead, a more or less obvious 
medusoid conformation, Hydra being at present the only genus 
which appears to offer an exception to this law, though the author 
believes that the exception is only apparent, and that further obser- 
vations will enable us to refer the reproductive organization of this 
zoophyte to the same type with that of Cordylophora and the marine 
Hydroida. The author has satisfied himself that the ova-like bodies 
contained in the capsules of Cordylophora are true ova, and not 
gemmm ; he has demonstrated in them a distinct germinal vesicle, 
and has witnessed the phenomenon of yelk- cleavage ; and the paper 
details the development of the embryo to the period of its escape 
from the capsule in the form of a free- swimming ciliated animacule, 
and traces its subsequent progress into the condition of the adult 
zoophyte. 

2. " On the Secular Variation of the Moon's Mean Motion." By 
J. C. Adams, Esq., M.A., F.R.S. &c. Received June 16, 1853. 

The author remarks, that in treating a great problem of approxi- 
mation, such as that presented to us by the investigation of the 
moon's motion, experience shows that nothing is more easy than to 
neglect, on account of their apparent insignificance, considerations 
which ultimately prove to be of the greatest importance. One in- 
stance of this occurs with reference to the secular acceleration of the 
moon's mean motion. Although this acceleration and the diminu- 
tion of the eccentricity of the earth's orbit, on which it depends, 
had been made known by observation as separate facts, yet many of 
the first geometers altogether failed to trace any connexion between 
them, and it was not until he had made repeated attempts to explain 
the phenomenon by other means, that Laplace himself succeeded in 
referring it to its true cause. 

The accurate determination of the amount of the acceleration is a 
matter of very great importance. The effect on the moon's place, 
of an error in any of the periodic inequalities, is always confined 
within certain limits, and takes place alternately in opposite direc- 
tions within very moderate intervals of time, whereas the effect of 
an error in the acceleration goes on increasing for an almost inde- 
finite period, so as to render it impossible to connect observations 
made at very distant times. 

In the * Mecanique Celeste,' the approximation to the value of 
the acceleration is confined to the principal term, but in the theories 
of Damoiseau and Plana, the developments are carried to an im- 
mense extent, particularly in the latter, where the multiplier of the 
change in the square of the eccentricity of the earth's orbit, which 
occurs in the expression of the secular acceleration, is given to terms 
of the seventh order. 
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As these theories agree in principle, and only differ slightly in the 
numerical value which they assign to the acceleration, and as they 
passed under the examination of Laplace, with especial reference 
to this subject, it might be supposed that only some small numerical 
rectifications would be required in order to obtain a very exact 
determination of this value. 

It has not been, therefore, without surprise, which he has no 
doubt will be shared by the Society, that the author has lately found 
that Laplace's explanation of the phenomenon in question is essen- 
tially incomplete, and that the numerical results of Damoiseau's and 
Plana's theories, with reference to it, consequently require to be very 
sensibly altered. 

Laplace's explanation may be briefly stated as follows. He shows 
that the mean central disturbing force of the sun, by which the 
moon's gravity towards the earth is diminished, depends not only 
on the sun's mean distance, but also on the eccentricity of the 
earth's orbit. Now this eccentricity is at present (and for many 
ages has been) diminishing, while the mean distance remains unal- 
tered. In consequence of this, the mean disturbing force is also 
diminishing, and therefore the moon's gravity towards the earth at 
a given distance is, on the whole, increasing, Also the area de- 
scribed in a given time by the moon about the earth is not affected 
by this alteration of the central force ; whence it readily follows 
that the moon's mean distance from the earth will be diminished in 
the same ratio as the force at a given distance is increased, and the 
mean angular motion will be increased in double the same ratio. 

This, the author states, is the main principle of Laplace's analytical 
method, in which he is followed by Damoiseau and Plana ; but it 
will be observed that this reasoning supposes that the area described 
by the moon in a given time is not permanently altered, or in other 
words, that the tangential disturbing force produces no permanent 
effect. On examination, however, he remarks it will be found that 
this is not strictly true, and he proceeds briefly to point out the 
manner in which the inequalities of the moon's motion are modified 
by a gradual change of the disturbing force, so as to give rise to 
such an alteration of the areal velocity. 

As an example, he takes the case of the variation, the most direct 
effect of the disturbing force. In the ordinary theory, the orbit of 
the moon, as affected by this inequality only, would be symmetrical 
with respect to the line of conjunction with the sun, and the areal 
velocity generated while the moon was moving from quadrature to 
syzygy, would be exactly destroyed while it was moving from 
syzygy to quadrature, so that no permanent alteration would be 
produced. 

In reality, however, the magnitude of the disturbing force by 
which this inequality is caused, depends in some degree on the ec- 
centricity of the earth's orbit ; and as this is continually diminishing, 
the disturbing forces at equaj intervals before and after conjunction 
will not be exactly equal. Hence the orbit will no longer be sym- 
metrically situated with respect to the line of conjunction, and there- 
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fore the effects of the tangential force before and after conjunction 
no longer exactly balance each other. 

The other inequalities of the moon's motion will be similarly mo- 
dified, especially those which depend, more directly, on the eccen- 
tricity of the earth's orbit, so that each of them will give rise to an 
uncompensated change of the areal velocity, and all. of these must 
be combined in order to ascertain the total effect. 

Since the distortion of the orbit just pointed out is due to the 
change of the disturbing force consequent upon a change in the 
eccentricity of the earth's orbit, and the action of the tangential 
force permanently to change the rate of description of areas, is only 
brought into play by means of this distortion, it follows that the 
alteration of the areal velocity will be of the order of the square of 
the disturbing force multiplied by the rate of change of the square 
of the eccentricity. It is evident that this alteration of areal velocity 
will have a direct effect in changing the acceleration of the moon's 
mean motion. 

Having thus briefly indicated the way in which the effect now 
treated of originates, the author proceeds with the analytical inves- 
tigation of its amount. In the present communication, however, he 
proposes to confine his attention to the principal term of the change 
thus produced in the acceleration of the moon's mean motion, de- 
ferring to another, though he hopes not a distant opportunity, the 
fuller treatment of this subject, as well as the determination of the 
secular variations of the other elements of the moon's motion, 
which, arising from the same cause, have also been hitherto over- 
looked. 

In the usual theory, the reciprocal of the moon's radius vector is 
expressed by means of a series of cosines of angles formed by com- 
binations of multiples of the mean angular distance of the moon 
from the sun, of the mean anomalies of the moon and sun, and of 
the moon's mean distance from the node ; and the moon's longitude 
is expressed by means of a series of sines of the same angles, the co- 
efficients of the periodic terms being functions of the ratio of the 
sun's mean motion to that of the moon, of the eccentricities of the 
two orbits and of their mutual inclination. 

Now, if the eccentricity of the earth's orbit be supposed to remain 
constant, this is the true form of the expressions for the moon's co- 
ordinates ; but if that eccentricity be variable, the author shows that 
the differential equations cannot be satisfied without adding to the 
expression for the reciprocal of the radius vector, a series of small 
supplementary terms depending on the sines of the angles whose 
cosines are already involved in it, and to the expression for the lon- 
gitude, a series of similar terms depending on the cosines of the same 
angles ; all the coefficients of these new terms containing as a factor 
the differential coefficient of the eccentricity of the earth's orbit 
taken with respect to the time. 

The author first determines as many of these terms as are neces- 
sary in the order of approximation to which he restricts himself, and 
then takes them into account in the investigation of the secular ac- 
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celeration. The expression which he thus obtains for the first two 
terms of this acceleration, is 

According to Plana, the corresponding expression is 

It will be observed that the coefficient of the second term has been 
completely altered in consequence of the introduction of the new 
terms. 

The numerical effect of this alteration is to diminish by 1"'66 the 
coefficient of the square of the time in the expression for the secular 
acceleration ; the time being, as usual, expressed in centuries. 

It will, of course, be necessary to carry the approximation much 
further in order to obtain such a value of this coefficient as may be 
employed with confidence in the calculation of ancient eclipses. 

In conclusion, the author states, that the existence of the new 
terms in the expression of the moon's coordinates occurred to him 
some time since, when he was engaged in thinking over a new me- 
thod of treating the lunar theory, though he did not then perceive 
their important bearing on the secular equation. His attention was 
first directed to this subject while endeavouring to supply an omis- 
sion in the Theory of the Moon given by Pontecoulant in his 
' Theorie Analytiqiie.' In this valuable work, the author, follow- 
ing the example originally set by Sir J. Lubbock in his tracts on 
the lunar theory, obtains directly the expressions for the moon's 
coordinates in terms of the time, which are found in Plana's theory 
by means of the reversion of series. With respect to the secular 
acceleration of the mean motion, however, Pontecoulant unfor- 
tunately adopts Plana's result without examination. On perform- 
ing the calculation requisite to complete this part of the theory, 
the author was surprised to find that the second term of the expres- 
sion for the secular acceleration thus obtained, not only differed 
totally in magnitude from the corresponding term given by Plana, 
but was even of a contrary sign. His previous researches, however, 
immediately led him to suspect what was the origin of this discord- 
ance, and when both processes were corrected by taking into account 
the new terms whose existence he had already recognized, he had 
the satisfaction of finding a perfect agreement between the results. 

3. " On a Theory of the conjugate relations of two rational inte- 
gral functions, comprising an application to the Theory of Sturm's 
Functions, and that of the greatest Algebraical Common Measure." 
By J. J. Sylvester, Esq., M.A., F.R.S., Barrister at Law. Received 
June 16, 1853. 

The memoir consists of four sections. In the first section, the 
theory of the residues obtained by applying the process of the common 
measure to two algebraical functions is discussed. It is shown that 



